His bundle electrograms were recorded and A-V junction pacing was achieved in 30 patients by a pervenous electrode catheter technic. His 
criteria for differentiating the His bundle (BH) electrogram from that of the right bundle branch (RB) are not always reliable ( fig. 1 ). This is particularly true in patients with a diseased His bundle and bundle-branch system. For quantitative measurements of conduction time in the His-Purkinje system it is essential to differentiate between these two electrograms and thus validate the His bundle recordings.
This study reports our experience with His bundle pacing in 30 patients with normal and abnormal A-V conduction in whom His bundle recordings were validated. During BH pacing, stimulation of the A-V nodal region was also observed in five patients. Methods Thirty patients ranging in age from 24 to 72 years were studied during right heart catheteriza- 65 and 50 msec, respectively. P-P =-the time interval between two consecutive P waves. P-R the time interval from the P wave to the earliest onset of the QRS complex on either of the three ECG leads. A-H the time interval fromn the A wave to the bundle of His tion. All patients studied had uinderlying heart disease or chronic lung disease. The patients were studied in the postabsorptive state and premedicated with 100 mg of Nembutal, administered intram-uscularly, 1 The same bipolar catheter used for BH recording was then connected to an externial Medtronic pacemaker for BH pacing. The pacemaker was used in a fixed-rate pacing nmiode at 15 MA. The BH could be paced at lower current levels, but the pacemaker output of 15 MA was arbitrarily chosen to avoid failure of BH excitation due to inadequate stimulus strength rather thani poor catheter position. BH pacing was usually achieved from its recording site except for slight rotation or withdrawal of the catheter. Occasionally, reversing the pacemaker polarity was also helpful. The bundle of His was paced at three different heart rates above the control levels. During the course of BH pacing in several patients, A-V nodal pacing was observed as the catheter was withdrawn slightly (1 to 2 mm). The criteria for validating the A-V nodal pacing are discussed below. The atrial bipolar catheter was used to record the atrial activity during BH and A-V nodal pacing. In addition, three standard ECG leads were simultaneously recorded.
The P-R interval was measured from the onset of the P wave to the beginning of the QRS complex. A-H time is the interval from the first rapid deflection of the A wave to the first rapid deflection of the BH bipolar electrogram. Since the A wave is recorded from the area adjacenit to the A-V node, the A-H time represents the conduction time through the A-V node.9 The His bundle to ventricular activation time (H-V) was measured from the first rapid BH deflection to the earliest ventricular depolarization recorded in either the intracardiac electrogram or standard ECG leads. The PI-R interval is the time from the pacemaker impulse to the earliest ventricular depolarization seen on either of the three standard electrocardiographic leads during atrial, A-V nodal, or BH pacing.
Results
Bundle of His and A-V nodal pacing were done in 26 and 5 patients, respectively. During figure 5 , whose pattern changed during study from right bundle-branch block to left bundle-branch block. A. Simultaneous bipolar electrograms (BE) recorded from the area of the A-V junction and standard ECG leads L-1, L-2, and aVF. The A-H time at P-P interval of 850 nsec was 180 msec. The induced (PI) premature atrial systole (A) at P-P interval of 640 msec was either blocked and followed by an A-V junctional escape beat or conducted with an extremely prolonged A-H time. The H-V time of 90 msec was constant throughout. B. Bundle of His pacing at a rate of 100 per minute (PI-PI = 600 msec). The PI-R interval of 90 msec is equal to the H-V time during normal sinus rhythm. At the same time antegrade ventricular activation was maintained identical to that during normal sinus rhythm. Also, the BH pacing rate was higher than the rate at which antegrade Wenckebach cycles developed during atrial pacing.
In the patient (J. R., fig. 7 ) with complete heart block with a narrow QRS complex, this technic was used to provide evidence for a focal His bundle block and the existence of BH rhythm. The recording of a rapid deflection (BH) after each A wave indicated that the block was distal to the BH. Furthermore, the BH deflection was validated by demonstrating the prolongation of A-H time by shortening of the P-P interval with atrial pacing. The "ventricular" pacemaker in this patient, because of the narrow QRS complex, must be situated in the His bundle proximal to the bifurcation into the right and left bundle branches. The second BH' deflection was validated as arising from the bundle of His because the PI-R interval during BH' pacing was the same as BH' to ventricular activation time (H'-V =40 msec). This could not have been the deflection arising from the right bundle branch because the conduction time from the RB to ventricular activation is shorter than 40 msec in patients with normnal A-V conduction and a narrow QRS complex. Also, pacing of the right bundle would produce a left bundle-branch block pattern, thus abolishing the narrow QRS complex.
Several recent reports4-8 describe the utilization of BH recordings for analysis of A-V conduction. This recording technic has been used in patients to analyze quantitatively the pattern of right bundle-branch block (RBBB) and left axis deviation (LAD) .10 Our data show that RBBB and LAD may represent bilateral bundle-branch block by demonstrating abnormal H-V time. These patients consistently showed H-V times ranging from 55 to 90 msec whereas the patients with (fig. 4) . Therefore, the use of BH recordings for analysis of these and other conduction defects and for precise quantitative measurements of conduction time through the His-Purkinje system requires that the BH electrogram be validated.
Previous workers have established some of the criteria for validating the His bundle deflection.1 -14 Since the BH deflection is recorded during the P-R interval, it could represent the electrical activity of the A-V node, BH, or the right bundle branch (RB). The BH and RB deflections can easily be differentiated from that of the A-V node. The A-V node deflection is of longer duration (50 msec), inscribed slowly, and of low amplitude.2 As the P-P interval is shortened with atrial pacing, there is a progressive and marked lengthening of the interval between the A wave and the BH or RB deflections.4'6 However, the increase in the time from the A wave to the A-V nodal deflection is insignificant as compared to the prolongation of the A-H time.8 11 During shortening of the P-P interval, BH Early American Assessment of Digitalis There has been much inquiry into the manner in which foxglove acts in curing dropsies. It has been supposed to exert a specific action on the kidneys as a diuretic; but I am rather disposed to believe, that it acts only by lessening the action of the arterial system by a sedative quality which appears to reside in it.... . . .There are different opinions concerning the efficacy of this medicine in dropsies. From the cases related by Dr. Withering, it appears to have done good; but from those related by Dr. Lettsom it seems to have done harm. I suspect t-he different accounts of those two gentlemen have arisen from their having given it in different states of the system. In dropsies of too much action, I believe it has sometimes been used with success, but in atonic dropsies, I am satisfied that it is not only an useless but a dangerous medicine. I am sorry to add further, that after many trials of this medicine I have failed in most of the cases in which I have given it. I have discharged the water in three instances by it, but the disease returned, and my patients finally died.
. . Where medicines have once been in use, and afterwards fall into disrepute, as was the case with the Foxglove, I suspect the cases in which they were useful, to have been either few or doubtful, and that the cases in which they had done harm, were so much more numerous and unequivocal, as justly to banish them from the materia medica -BENJAMIN RuSu: Medical Inquiries and Observations. Philadelphia, T. Dobson, 1797, p. 173.
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